The list of alien vascular plant species only temporarily occurring in Wielkopolska refers to the previously published list of native and permanently established plants. Together, these two lists document the vascular flora of this region at the beginning of the 21st century. The current list, like the previous one, is a result of critical analysis of both contemporary and historical data, collected since the beginning of the 19th century. All information accessible in herbarium collections, publications and unpublished materials was used. A critical analysis was conducted at the taxonomic, nomenclatural, chorological and habitat levels, based on the verification of negative information not supported by sufficient arguments. The list is presented in an alphabetical order. Information on each species includes: family affinity, life form, geographic and historic status. In cases particularly disputable, the standard characteristic of a species was supplemented with an additional commentary.
Introduction
The appearance of alien species in the flora has been a subject of intensive research for a long time. This phenomenon was noticed already in the mid-nineteenth century by De Candolle (1855), who introduced the term of an adventive plant to literature. The classification regarding the time of introduction and the stability of occurrence of alien species in a new region was of key importance for the development of research in this area (Thellung 1918 (Thellung /1919 . With reference to the concept of A. Thellung, many variants of the classification of alien plants and definitions of particular groups of anthropophytes were created in the twentieth century (e.g., Holub & Jirásek 1967; Kornaś 1968 Kornaś , 1977 Kornaś , 1981 Schroeder 1969; Jackowiak 1990; Protopopova 1991) . Finally, an attempt was made to put in order the classification system and definitions (Pyšek et al. 2004) , because research in this field is developing very dynamically.
In many countries and regions, the appearance of alien species is carefully analyzed and evaluated in terms of biodiversity changes and the invasion process. Alien plant species were commonly recognized in the floras of many countries (Crawley et al. 1996; Celesti-Grapow et al. 2009; Pyšek et al. 2012; Protopopova & Shevera 2014; Elvisto et al. 2016) . This phenomenon has also been summed up on a European scale (Lambdon et al. 2008) . However, it is still necessary to monitor this phenomenon both on a regional and local scale, and to pay even greater attention to casual alien species.
The subject of this paper are alien species occurring accidentally in Wielkopolska (western part of Poland) over the whole period of geobotanical research conducted in this region. The aim of the study was to evaluate the changes in regional flora resulting from the presence of accidentally introduced alien species. The checklist of casual alien species supplements the list of native and permanently established species of Wielkopolska (Jackowiak et al. 2013b) .
The observations of alien plant species appearing in Wielkopolska have a long history (Jackowiak et al. 2013a ). The first scientific work on this region was Jackowiak et al. 2007) published at the end of the 19th century: "Immigration of some plants in the city of Poznań after 1850 year …" (Pfuhl 1896) . In the first half of the twentieth century, two works are primarily noteworthy: (i) "The newcomers and waifs in the vegetation of Poznań" (Szulczewski 1931) and (ii) "Geographical analysis of the synanthropic flora of the city of Poznań" (Krawiecowa 1951) . Both in the second half of the twentieth century and presently, foreign plant species have been as standard included in local floristic studies. Particular attention has been paid to alien plant species in geobotanical monographs devoted to anthropogenic changes of the flora of Poznan (Jackowiak 1990 (Jackowiak , 1993 , Gniezno Lake District (Chmiel 1993) and archeological objects (Celka 1999 (Celka , 2004 . A lot of data from Wielkopolska has been included in works concerning the entire country (Rostański & Sowa 1986 /1987 Tokarska-Guzik 2005; Urbisz 2012 ).
Material and methods

Limits of the research area and material
The area of study almost entirely coincides with the Wielkopolska-Kujawy Lowland, thus, it corresponds to a second-level unit in the geobotanical division of Poland (Szafer 1972) . The research area also included fragments of two other geobotanical units: the Northern Marginal Plateau Region and Trzebnicko-Ostrzeszowskie Hills.
Similarly as in our previous publications (e.g., Jackowiak et al. 2013a Jackowiak et al. , 2013b , Wielkopolska is defined in this study within broad limits, covering both Kujawy (in the east) and Ziemia Lubuska (Central Nadodrze) in the west (Fig. 1) . In total, the area of research covered about 50 thousand km 2 .
The list of plant species found in the Wielkopolska region includes data from all available literature sources, as well as materials collected in the herbarium of Adam Mickiewicz University (POZ), and verified own and other authors' data not yet published. The main list of sources is included in the work on the history of floristic studies in Wielkopolska (Jackowiak et al. 2013a ). Currently, it has been supplemented with publications that appeared in 2013-2017.
2.2.Taxonomy, nomenclature and basis for species classification
The alphabetical list of alien species not established in the vascular flora of Wielkopolska includes: name of the species and its author, in some cases also synonyms, family name, life form, information on native range, classification according to the source of introduction, and data regarding the observation period Additional notes have been added to several dozen of species.
The taxonomy, nomenclature and biological form of species, as well as the region of origin, were determi ned primarily on the basis of the flora of Rothmaler et al. (2005 ), Jäger et al. (2008 and the Plant List (2013). In general, species names are given, only in justified cases, subspecies names were used (e.g. Lathyrus japonicus Willd. subsp. maritimus (L.) P. W. Ball). The list also includes hybrid species (e.g.,. Mentha ×piperita L.).
The following categories of plants are included in the classification of biological forms: (1) annual plants, including summer annual plants that sprout, flower, produce seeds, and die during the warmer months of the year, as well as annual plants that germinate in autumn or winter, live through the winter, then bloom in winter or spring; (2) biennial plants that take two years to complete their biological lifecycle. In the first year, the plant grows leaves, stems, and roots (vegetative structures), then it enters a period of dormancy over the colder months. Usually, the stem remains very short and leaves are low to the ground, forming a rosette; (3) perennial, monocarpic plants that live more than two years, but they die after the first fruiting; (4) perennial, polycarpic plants that live, bloom and bear fruit for more than two years; (5) dwarf shrubs and sub-shrubs; (6) shrubs and trees.
In terms of the source of the introduction, casual alien species (diaphytes sensu Kornaś 1981) were divided into two subgroups: ephemerophytes and ergasio phygophytes (Thellung 1918/19 ). The first sub-group includes species not cultivated in Wielkopolska and neighboring regions, but brought from other areas ("occasional escapees" sensu Munz 1968, and "ephemeral taxa" sensu Elven & Elvebakk 1996) . They correspond to the term "adventive" introduced by De Candolle (1855), later often used both in this and a much broader sense (Muhlenbach 1979; Burda 1991; Provost 1998) . Only for species belonging to this subgroup, the region of origin was given. The second subgroup includes casual alien species spreading from cultivation ("waifs" sensu Hickman 1993).
Important information, especially in the case of ephemeral species, is their observation date. Taking into account the history of floristic research in Wielkopolska (Jackowiak et al. 2013a) , data on the appearance of species were divided into four periods: (1) until 1901, (2) in the years 1901-1951; (3) in the years 1952-2001; (4) after 2001. It was also indicated whether the species was observed once or repeatedly.
Results
Systematic structure of casual alien plant flora
The list of alien plants appearing ephemerally in Wielkopolska from the beginning of the 19th century to the present includes 481 species (Appendices 1-2). They represent 297 genera and 80 families.
The distribution of species within families is very diverse. Close to 60% of the flora of casual alien plants consists of species belonging to 10 families that are the most numerous in Wielkopolska (Table 1) . On the other hand, worth of noting is the high number of families represented by a single species (33 families), and two species (14 families). The distribution of species in genera is very characteristic. The most numerous group consists of genera represented by single or two species. These genera constitute together nearly 65% of the analyzed flora (Table 2) .
Biological spectrum of casual alien plant flora
In the flora of casual alien plants of Wielkopolska dominate annual species, whose share exceeds 42% (Fig. 2) . A significant share have also perennial and polycarpic herbaceous plants, followed by trees and shrubs. On the other hand, biennial plants and shrubs and semi-shrubs are of minor importance. The group "other" includes species that may occur in various biological forms, but the lack of information from the region prevents their unambiguous determination.
Geographical origin, sources of dispersion and the frequency of records of casual alien species
Among casual alien species, escapees from crops predominate, constituting 60.3% of the analyzed flora (290 species). Thus, the share of foreign plants, introduced directly from other geographical areas, is 39.7% (191 species). In many cases, it was not easy to classify a species into a proper group, due to the limited knowledge of crops grown within the contemporary borders of Wielkopolska, especially in the 19th and the first half of the 20th century. For this reason, the 3. The number of ephemerophytes representing different continents and range groups in the flora of Wielkopolska status of certain species may prove to be controversial.
The frequency of records of casual alien species is very low. Over 70% of them were observed only once (338 species), while about 30% were recorded from two to several times (136 species). It is worth noting that there is a significant difference between the two subgroups of casual alien species. Over 81% of ephemerophytes (155 species) were recorded only once. However, ergasiophygophytes are significantly more frequently observed, of which about 63.1% of species have been observed only once (183 species).
The phytogeographic analysis of ephemerophytes shows that in the flora of Wielkopolska, plants from all continents are represented ( Table 3 ). The most numerous group consists of alien species whose native ranges cover Europe (66.5%). They include species with very different primary ranges covering: only Europe (30 species), southern and southwestern Europe and northern Africa (39 species), Eurasia (34 species) and finally Europe, Asia and North Africa (22 species). The second place is occupied by a group of species covering different parts of the African continent (39.3%). It is worth noting here that next to the taxa with a wider intercontinental range, there are also plants whose native range is limited to Africa (9 species). The third place is taken by a group of plants distributed in Asia (18.3%), including 8 species found naturally only on this continent. The participation of elements representing North America and South America, including Central America is the same (11.5% each). Among the ephemerophytes, one species originating from Australia was recorded.
Conclusion
The full list of vascular plants found in the Wielkopolska region during nearly 200 years includes more than 2,230 species (Jackowiak et al. 2013b) . A significant part of the flora is composed of non-established species (481). This means that every fifth species (21.6%) occurs only temporarily. As the history of the invasion of many plant species shows, it is possible that at least some of casual alien taxa may become permanently established in the future. Therefore, regular monitoring of casual alien species is required. This applies to both escapees from crops, which prevail on the checklist of flora of Wielkopolska, and ephemerophytes that spread regardless of human activity. Biodiv. Res. Conserv. 46: 35-55, 2017 North The following species were also reported from Wielkopolska: Centaurea decipiens Thuill. and C. pratensis Thuill. (Szulczewski (1951) . These species were not included in the checklist due to the lack of comparative materials and subsequent confirmations, as well as some taxonomic doubts. -to 1901, 2 -1901-1951, 3 -1951-2001, 4 - In Poland, it is a native species only on the Baltic Sea (Zając & Zając 2001) . In addition, this species is cultivated in lowlands and running wild from cultivation. 5 In Poland, it is a native species in the Tatras and on the Babia Góra Mt. (Zając & Zając 2001) . In addition, this species is cultivated in lowlands and runing wild from cultivation. 6 The species was reported for the first time for Poland from the area of the Wielkopolski National Park. The specimens collected there belong to two varieties: var. ludoviciana and var. incompta (Nutt.) Cronq. (Żukowski et al. 1995). 7 In Poland, it is a native species only in the south-eastern part of Nidziańska Basin (Kaźmierczakowa 2014a). In other parts of Poland, only anthropogenic populations occur (Żukowski & Piaszyk 1971; Zając & Zając 2001; Kaźmierczakowa 2014a) . In Wielkopolska, it was collected by Spribille (1892, POZ) on the Lake Tuczno near Inowrocław (Żukowski & Piaszyk 1971 Planted and running wild in the acidic oak forest in the Gołąbki Forest District (leg. and det. Chmiel 1987, POZ).
Chenopodium pratericola
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Wielkopolski National Park (Danielewicz & Maliński 1995; Purcel 2009). 11 Found in the village Dobrzyca (Czarna 2003 (Czarna , 2007 . 12 Wielkopolski National Park (Purcel 2009 (Zając & Zając 2001) . In lowlands, this species occurs only as an escapee from cultivation. 15 In Poland, it is a native species in the mountains and in the foothills (Zając & Zając 2001) . In lowlands, this species occurs only as an escapee from cultivation. 16 Hordeum distichon L., a species reported from Wielkopolska has been included here in Hordeum vulgare L. em. Alef. (Danielewicz & Maliński 1994 , 1997 Purcel 2009). 18 Only some localities in southern Poland are native (Zając & Zając 2001) . 19 Only some localities on the Baltic Sea are native in Poland (Zając & Zając 2001) . The species was reported from Poznań by Szulczewski (1951) . 20 Only certain mountain localities are native in Poland (Zając & Zając 2001) . 21 Only the localities in the south-eastern part of the country are native in Poland (Zając & Zając 2001 Reported from the Wielkopolski National Park (Purcel 2009 ). 45 In Wielkopolska, the species is planted and running wild from cultivation. 46 Sometimes confused with Spiraea ×billardii auct. non Hérincq (Purcel 2007) . The range boundary runs across Poland (Meusel et al. 1978) . In central and northern Poland, this species is running wild from cultivation. In Wielkopolska, it is found in courtyards, cemeteries (especially evangelical), old gardens, places of former settlement and near sacred buildings.
Larix ×eurolepis
Explanations: BF -biological form, A -annual plants, B -biennial plants, P -perennial, herbaceous plants, S -dwarf shrubs and sub-shrubs, T -shrubs and trees; OP -observation period, 1 -to 1901, 2 -1901-1951, 3 -1951-2001, 4 -after 2001 , a -species was observed once, b -species was observed repeatedly; ? -no data information uncertain
